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Optionally substituted phenethyl group, an optionally substituted phenyl group, an optionally substituted 
benzyl group or a bis<atko*ycart>onyl>ethyl group, and rV is a lower afeyl group, a lower alkoxy group, an 
amino group, an adamantyl group, a lower alkoxycarbonylmethyl group or an optionally substituted phenyl 
©roup, are useful as blood platelet aggregation inhibiting agents. 
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AZETIDtNONE DERIVATIVES 



BACKGROUND OF THE INVENTION 
1. FIELD OF THE INVENTION 

actiJJ 6 PreSem inVCmi0n felates t0 2 * a2etidiaon © derivatives having blood platelet aggregation inhibiting 

to Z. DESCRIPTION OF THE PRIOR ART 

Although some compounds having azetidinone skeleton which show antibacterial activity have been 
known m the past, any azetidinone derivative showing blood platelet aggregation inh.biting activity has not 
been yet reported. 

rs 



20 



SUMMARY OF THE INVENTION 

As a result of earnest researches to blood platelet aggregation tnn.biting act.vity of the compounds 
having an azefd.none skeleton, the present inventors have found novel 2-azeudmone derivatives having 
blood platelet aggregation inhibiting activity, and the present invention has been completed 

An object of the present invent.on is to provide 2-azetidinone derivatives represented by the General 
formula v 



30 




35 



40 



wherein X is a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a hydroxyl orouo 
or a cyano group. I is 1 or 2, R* is a lower alkyl group, a cycloalkyl group, a 1-naphthylmethyl group a 1- 
pnenethyl group. 1-carboxy-2-phenethyl group, a group of the formula 

~ (cH2) *^QC 



45 



50 



(where.n Y and V are the same or different and each is a hydrogen atom, a halogen atom, a lower alkyl 
group, a tower alkoxy group, a dimethylamino group, a carboxyl group, a dichloroacetyl group or a 
mfluoromethyl group, or Y and Y together form a methylenedioxy group, and m is 0 or 1) or a group of the 

lormula 



x 



COOR3 
COOR 3 
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30 



(wherein R: is a tower alkyt group), and R= is a lower alkyl group, a lower alkoxy group, an amino group an 
aoamantyl group, a tower alkoxycartoonylmethyl group, a group of the formula 



-Of 



(2) 

n 



,„ (wherein Z is a hydrogen atom, a halogen atom, a lower alkyl group, a tower alkoxy group, a phenyl group 
or a nitro group, and n is 1 or 2). 

«JSH °' m<> ? feSem inve " ti0fl * ,0 proviae bl00fl ola,e,et aggregation inhibiting agents 

containing the compound of formula I. * ^ 



DETAILED DESCRIPTION OF THE INVENTION 



m me present invention, the term 'lower alkyl group" refers to stra.gm or branched chain alkyl group 
havng 1 to 4 carbon atoms such as. for exampte. a methyl group, an ethyl group, a propyl group «n 
„ .sopropyl group, a butyl group, an isobutyi group, a tert-butyi group and the like. The term 'cyctoalkyl 
group refers to a cyclopentyl group and a cyclohexyl group The term 'lower alkoxy group' refers to those 
havmg t ,o3 carbon atoms such as. for example, a methoxy group, an ethoxy group, a propoxy group and 
the kke^The term halogen atom' refers to a tluorme atom, a ch.or.ne atom, a bromme atom and an iodine 
atom The term 'lower aikoxycarbonyimethyi group' refers to those sucn as. for example, a methoxycar- 
25 Donyimethyf group, an ethoxycarbonylmethyl group and the like. 

Preferred compounds of formula I are those wherein X is a hydrogen atom. R" , s » benzyl group or a 
chiorobenzyl group, and R* is a nitrophenyl group. 

The compounds of the present invention can be easily prepared, for example, by a reaction (i e Wirtia 
Reaction) of a compound represented by the general formula 



ii 



40 wherein R\ x and l are as defined above, with a Wittig reagent represented by the general formula 

O 

<s R 2-^=P(C 6 H 5 ) 3 HI 

wherein R 2 is as defined above. 

Reaction solvents used in this reaction are those used in the ordinary Wittig Reaction such as for 

so ex8 "P"»- benzene, ethyl ether, tetrahydrofuran. toluene, chloroform, methylene chloride, dimethoxyethane 
and the like. The reaction temperature is from -30'C to the temperature of the boiling point of the solvent 
used, preferably from O'C to 30'C. The reaction time depends on the starting material, the Wittig reagent 
or the reaction temperature, but usually it is from 2 to 48 hours, and the reaction may be slopped after the 
disappearance of the starting material observed by using thin layer silica gel column chromatography 

55 Configuration of the oxyalkylidene substituem of especially useful compounds of the present invention 
is E-form. and the configuration due to the asymmetric carbon atom at the 4-configuration is dHorm 

Some of the compounds of formula II are known, and some are new and can be prepared by the 
methods described in the literature (e.g.. Tetrahedron Letters. Vol. 25 (No. 42). page 4733 (1984)). 
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■nhi" ™!?? iwa mW me COmpounds °' "^tion have excellent blood platelet aooren.tion 

e^r^?,', * COnven,i . 0flal dosa 9 e ,0 "" «* " «*>**• Powders, granu.es. capsu.es ,SlT 

« rZ^j^f USM * S bl0Od p,a,e,e, »99*9»ion inhibiting agents to human depends on the age weiont 
adminiSWati0fl ™ e * *" - ■*«■«**. txn usual* ,t^y t>e iiTloTS 

n^ U !1 0 '.T C ° mpOUnd * ,0rrnula 1 in «"*«• is more than 5000 mg/kg. 
Experiment 1 [invrtro test in rabbit) 

tl» compouM numo.re * Tttic , corespoM to nose m « Eompfcs Wscrtteo eeta. 
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Table 1 



Compound 
No. 


IC 50 (X MM) 


Compound 
No. 


IC 50 (x PM) 


ADP 


Collagen 


ADP 


Collagen 


1 




1 A 

• 14 


43 


14.0 


7.7 


2 


^ o 


■J ■» 


44 


10.3 


7.3 


4 


l ^ 
1J 


16 


45 


4.4 


5.2 


5 


i4 


23.9 


52 


7.9 




6 




IB 


53 


4.9 




7 




23 


54 


11. 2 


15.5 


8 




13.6 


55 


10.5 


8.3 


9 




12 


56 


2.9 


6.5 




JO 


2G 


67 


27.7 


11.0 


11 


> JU 


22 


68 


13.6 


7.5 


12 


D • O 


4.7 


75 


3.8 


5.4 


IS 




16.6 


76 


14.3 


10.5 


16 


1 ^ c 
J./ . ^ 


4.1 


77 


4.3 


2.9 


17 


/ • 7 


5.0 


78 


6.2 


8.3 


18 


6.6 


3.2 


79 


4.3 


5.1 


21 






80 


7.4 


10. 9 


22 


41.3 


- 


81 


5.5 


7.0 


24 


6 4 




85 


17.7 


14.4 


25 


11.1 


6.6 


86 


6.2 


5.3 


26 


16. 5 


9.5 


91 


9.7 


6.7 


29 


9.0 


8.1 


92 


7.3 


6.5 


32 


3.5 


3.8 


93 


18.3 


8.7 


33 


11.9 


12.5 


94 


8.0 


6.9 


34 • 


8.2 


6.6 


95 


15.4 


2.5 


37 


21.2 


17.8 


96 


3.9 


3.7 


38 


9.0 


4.6 


97 


16.0 


3.2 


39 


>30 


>30 


98 


11.2 


8.8 


40 


11.3 


13.2 


103 


18.5 


6.7 


41 


4.2 


5.1 


papaverin 


>100 


>100 
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Experiment 2 [prolonging test of me bleeding time in mouse] 



Si. male ICR strain mice weighing 20 g for each group were aoministered orally with 300 mg/kg 0 f the 
test drug (all the test drugs were used in the form of the suspension in 0.5% CMC). Two hours after 
adm,msirat.on. 5 mm of me tail from the top was cut under pentobarbital anesthesia, and the bleeding was 
observed by tapping at the cun.ng srte with a filter paper every IS seconds. The time when the bleeding 
was observed sioppmg f W one minute is defined as the arrest point of bleeding, and the duration required 
from me time when me cutting was done to the arrest point of bleeding is defined'as me bleeding time. The 
observation was carried out up to 1200 seconds. Ticiopid.ne was used as a positive control. 

E JIL^S ■!Z*^ 0mX m Ta6te 2 ' The COmp0unfl numben ,n Tabte 2 "rrwpond to those in the 

Examples described below. 



Table 2 





Compound No. 


Bleeding 


time * standard error 


n 


53 


270.0 


* 54.08 




56 


277.5 


1 36.90 




ticlopidine 


1127.5 


± 72.50 (note) 




the solvent 


305.0 


± 77.23 



JO 



(Note) ?< 0.05 by Mann and Whitney's U test. 



The following Examples illustrate tne method for preparing the compound of 
more detail. 



the present invention in 



Example 1 

Preparation pf fEh3-(2^«oDfoo V Hoefieh i.^jiDhenvh2-a2ettdinoni> (Compound 11 

40 * S0 ' Uti0n ° f °' 67 9 01 >c *y 4mMh ytene tnphenyiphosphorane in 70 ml of benzene was added at 

mTTf * nitr ° 9Cn Stm0SPhere * SOlution 01 0 S0 « <* i.^iPhen yJ . 2 .3.azet.dinedione in 30 

l^al^f^^ the / n,,rture was After completion of the reaction, me benzene was 

^T^^n WW * PPhed l ° $ihCa COlumn ^matography (eiuent; methylene chlonde,. 

The deseed fracbons were combined, the solvent was evaporated, and the residue was recrystalfced from 

,5 ethanoi to gtve the title compound as pale yellow needles. Yield 0.32 g, m.p. 157.5 - 158.5«C 

Example 2 

50 whil 0 !!^^ 8 '?"^ P , rOCedUfe °' ,hat 01 »• obtained the compounds 2 to 118. 

which were listed m Table 3 including the compound obtained in Example 1 . 
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Claims 

1. 2-A2etidinone derivatives represented by the following formula 




- (X) 



wherein X is a hydrogen atom, a halogen atom, a lower alkyl group, a lower afcoxy group, a hydroxyl group 
a or a cyano group. 1 is 1 of 2. R 1 is a lower alky I g, 0u p. a cyctoaikyi group, a 1-naphthyimethyl group a 1- 
phenemyl group. 1-carboxy-2-phenethyl group, a group ot the formula 

(wherein Y ana Y* are the same or different and each is a hydrogen atom, a halogen atom, a tower alkyl 
group, a lower alkoxy group, a dimethytamino group, a car&oxyl group, a dichioroacetyl group or a 
tnfluoromethyl group, or Y and T together form a methylenedioxy group, and m is 0 or 1) or a group of the 
formula 



so 



55 



v^COOR3 



COOR3 



(wherein is a lower alkyl group), and R* is a lower alkyl group, a tower alkoxy group, an amino group, an 
4„ adamantyl group, a lower alkoxycartoonylmethyl group, or a group of the formula 




(wherein 2 is a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a phenyl orouo 
or a nitro group, and n is 1 or 2). 

2. Blood platelet aggregation inhibiting agents containing 2«a*et»dinone derivatives represented bv the 
general formula 
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'0 



IS 




wherein X is a hydrogen atom, a halogen atom, a tower alkyi group, a lower alkoxy group, a hydroxy! group 
or a cyano group. I is 1 or 2. is a lower alkyl group, a cyctoalkyl group, a 1-naphthylmethyl group a 1- 
phenethyl group. l-carooxy-2-phenethyl group, a group of the formula 



20 




(wheretn Y and r are me same or different and each >s a hydrogen atom, a halogen atom, a lower alkyl 
group, a lower alkoxy group, a dimethyiammo group, a carooxyi group, a dichioroacetyl group or a 
trifluoromethyl group, or Y and Y* together form a methyleneoioxy group, and m is 0 or 1 ) or a orouo of the 
formula 



\^COOR3 
\C00R3 



35 



40 



50 



55 



(wherein R2 is a tower alkyl group), and is a lower atkyl group, a tower alkoxy group, an ammo group, an 
adamantyl group, a tower alkoxycarfconylmethyl group, or a group of the formula 



<2 



(2), 



(wherein 2 is a hydrogen atom, a halogen atom, a lower alkyl group, a tower alkoxy group, a phenyl group 
or a nitro group, and n rs 1 or 2). 

3. A 2-azetidinone derivative according to Claim 1. wherein the oxyaikyiidene substituent has the E- 
4S configuation. 

4. A 2-azetidinone derivative according to Claim 1 or Claim 3. wherein the configuration due to the 
asymmetric cart>on atom at the 4-posrtion is of the dl-form. 

5. A process for producing a 2-azetidinone denvative of the formula given and defined in Claim 1. which 
comprises reacting a compound of the formula 




(X) 



II 
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wherein R\ X and i are as defined in Claim i. with a Winig reagent of the formula 

0 

wherein RJ is as defined in Claim 1 . m 

7 a 5 »pS n ° ne d f riVa,iV ° °' ^ ,0rmU,a 9ive " " nd 0rtinea in C,aim 1 ** « as a pharmaceutical 
^l^^C** ~ ,0fmU,a ^ ^ ^ °** 1 « 0r « " • — 

, Claim rSSlSS^^ — - - — *™ - — 
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